Chemical and Spectral Studies of Heterosteroids by Siddiqua, Aisha
CHEMICAL AND SPECTRAL STUDIES 
OF HETEROSTEROIDS 
DISSERTATION 
SUBMITTED f OR THE AWARD OF THE DEGREE OF 
iWagter of ^f)tto«optj> 
( 
IN 
^ 
CHEMISTRY _ 
L.3^. "^ -J 
^ / 
BY 
AISHA SIDDIQUA 
DEPARTMENT OF CHEMISTRY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
2008 
,„;v ^•^'^''//.^ 
; 1 
- ^ 9 ^ ^ ^ ^ ; 
DS3840 

Prof, of Chemistry 
DEPARTMENT OF CHEMISTRY 
AUGARH MUSLIM UNIVERSITY, 
ALIGARH-202002, INDIA 
E-mail ID: mushfiq@rediffmail.com 
Tel.: +91-9412239323 
Dated:JO:!!:?:99? 
Certificate 
This is to certify that work described in this dissertation 
entitled 'CHEAflCAL AND SPECTRAL STUDIES OF 
HETEROSTEROIDS'*, is the original work carried out by 
Ms. Aisha Siddiqua under my supervision. The dissertation is 
suitable for submission for the award of M.Phil, degree in 
Chemistry. 
Prof. M. Mushfiq 
ACKNOWLEDGEMENT 
A strong power has always been supporting me during the entire 
course of this study. I am sure this has been the force of blessings of 
'ALMIGHTY GOD', which never let me trapped in difficulties. I 
express my gratitude to The Almighty ALLAH for this divine favour. 
At the very onset, I wish to extend my heartfelt indebtness, 
sincere thanks to my worthy and revered supervisor. Prof Dr. M. 
Mushfiq who guided me throughout the work of my dissertation. Many 
thanks for his time and efforts in evaluating my work, and for the 
direction he gave me during my entire program of study. No words 
articulate to acknowledge the didactic guidance rendered by him. 
I also wish to record my gratitude to Dr. Shamsuzzama, for his 
support and blessings and making valuable contribution in my research 
work. His incisive criticism, pertinent suggestions, and his tireless 
interest at various stage of the study not only strengthened my research 
skills but also helped me to develop a confident personality. I am 
thankful to the chairperson of the department, Mrs A. Lai for her help 
and support. I am also grateful to all my teachers in the department for 
inculcating the subject of chemistry. 
This acknowledgement will be incomplete without the name of 
my research mates namely Taazeem aapa, Surraiya aapa, Shaheen bhai, 
Zeeshan bhai, Mehboob bhai, Rakshanda aapa, Saltanat aapa, Mehdi 
bhai, Raza bhai, Azhar bhai, for the timely support they gave me and for 
all those moments when they encouraged me to try and rise in spite of 
all the odds. I also wish to thank my friends Hena and Mariyam for their 
affection, help and undeterring support. I have a special bond with them. 
Their helping and affable attitude will always remain a part of my life. 
No words are adequate to express my indebtness towards my 
parents whose blessings have always shadowed me and to whom I 
dedicate this thesis. I am also thankful to my siblings-Uzma, Haris, 
Saad, Hamza and my in laws for their affection, support and 
encouragement and not to forget my cute little son Humam for his 
chirping laughter and sweet memories which relaxed me in my stressful 
days. Last but not the least, I would thank my husband Arif who 
cheered me on and watched over the state of my mind through the hard 
months at the end. These pages wouldn't be sufficient to mention his 
enonnous support, encouragement and especially invaluable untiring 
patience displayed. 
Aisha Siddiqua 
CONTENTS 
INTRODUCTION (i) - (iii) 
CHAPTER ONE - Synthesis of Steroidal Isoxazole 1-28 
i) Theoretical 1-17 
ii) Discussion 18-20 
iii) Experimental 21-24 
iv) References 25-28 
CHAPTER TWO - Synthesis of Steroidal Isoxazoline 29-62 
i) Theoretical 29-47 
ii) Discussion 48-52 
iii) Experimental 53-56 
iv) References 57-62 
INTRODUCTION 
The story of steroids is one of the great epics of chemistry. The steroids 
are a family of substances critically important to plant and animal life. They 
include the adrenal cortical hormones, the sex hormone, some of the vitamins, 
plant sterols such as ergosterol and animal sterol such as cholesterol. 
Cholesterol is the chief sterol of mammalian tissue and obligate precursor of 
steroidal hormones. It is the first steroidal compound to be known and was 
reported by Chevreul. 
The discovery of steroids can be accredited to Michael-Eugene, 
Chevreul who in 1812 A.D. differentiated between the saponifiable and non-
saponifiable animal lipids. In 1818 A.D. an incidental isolation of impure 
Cholic acid (one of 20 bile acids now recognised) from the non-saponifiable 
fraction of the ox bile was the next major step forward. A number of steroidal 
compounds were discovered in the subsequent year, but their steroidal nature 
was not established until 1934 A.D. 
The most dramatic expansion of steroidal chemistry came in the year 
1929-38 with the discovery of sex hormones and the adrenal cortical hormones. 
In recent years it has become increasingly evidential by modification of 
naturally occurring steroids, it is possible either to increase or decrease certain 
physiological properties. The interesting physiological properties of steroidal 
compounds and the discovery of a variety of oxygen and nitrogen containing 
(i) 
heterocyclic compounds with useful therapeutic properties, stimulated 
extensive research in steroids containing hetero-atom and this resulted in the 
preparation of variety of heterocycUc steroids with useful biological activities. 
The physiological activity of steroidal hormones depends on a number of 
factors. Among those of primary importance are stereochemistry and overall 
shape of the molecule. Even a fundamental change (introduction of hydroxyl 
group, double bond, acetate, chloro etc group ring enlargement and contraction 
etc.) in the steroidal nucleus should alter the stereochemistry to some extent. 
Every year a large number of these and related compounds are synthesized and 
screened for their chemical, biological, therapeutic and industrial potentials. By 
now a large number of steroids have been reported to show antimineralo, 
antigestagins, antimicrobial, anticancer, antiallergic activities '. 
Alauddin and Martin-Smith '^ ^ and Martin-Smith and Surgue "* have 
reviewed biological activities in steroids possessing nitrogen atom both of 
natural and synthetic origin. 
Another important aspect for the steroidal compounds has been the 
fixed stereochemistry (now known for most of the cases) which has helped in 
the studies such as: 
a) Reaction mechanism and stereo chemical effects on the rate of reaction. 
b) Spectral studies to establish the stereochemistry and spectral 
relationship. 
c) Mass spectral fragmentation. 
(ii) 
The chemistry of steroids has become a matter of immense interest in 
recent past because of their extra ordinary utility in research and industry. 
Previous work from our laboratories was concerned with the preparation of 
hitherto unknown aza and oxa steroids from some steroidal a,p -unsaturated 
ketones and conjugated dienones as given below. 
CgHiv Cs Hi 
Co Hi 
AcO' 
In the present work an attempt has been made to synthesize some 
unknown isoxazole derivatives mainly from o,y9-unsaturated steroidal ketones, 
and its characterization by spectral and chemical methods. 
(iii) 
CH APTfiE = ONE 
SYNTHESIS OF STEROIDAL 
ISOXAZOLE 
THEORITICAL 
Isoxazole is an azole with an oxygen atom next to the nitrogen, i.e. the 
unsaturated five membered heterocyclic ring containing oxygen and a nitrogen 
atom at 1, 2 position ( I ) . 
O y 
N 
( I ) 
Isoxazoles have been known since a very long time for their wide range 
of applications in various fields like medicine, agriculture, organic synthesis 
etc. In 1888, Claisen and Lowmann ^ first recognized the general synthesis of 
isoxazole (111) by the condensation-cyclization of 1, 3-diketone (II) with 
hydroxylamine. 
RCOCH2COR NH2OH 
(11) (III) 
The nitrogen atom in isoxazole nucleus is electron withdrawing and 
oxygen atom is electron releasing, therefore isoxazoles undergoes electrophilic 
substitution reaction more readily than pyridine but less readily than 5-
membered heterocycles with one hetero atom. 
Isoxazoles undergo different kinds of reactions, hydrogen exchange 
reaction, nitration, sulfonation, halogenation etc. Interestingly Friedal Craft 
reaction on isoxazole nucleus has not been reported. Isoxazoles are susceptible 
to nucleophiles, undergoes displacement reactions (displacement of 
substituents) addition and abstraction of hydrogen leading to ring opening 
reactions. 
Isoxazoles are weakly basic, pK is -2.97 at 25 C, and the value of its 3-
methyl, 5-methyl, and 3, 5-dimethyl derivatives are -1.62, -2.01 and -1.61 
respectively. 
Isoxazoles are stable towards per acid and are fairly stable to other 
acidic oxidizing agents such as chromic acid, nitric acid and acidic 
permanganate. 3-Substituted isoxazoles are rather stable to alkaline oxidizing 
agents where as 3-unsubstituted isoxazoles are easily attacked and rearranged 
to cyanoketones. Substituted isoxazoles can be ozonolysed with ring cleavage 
to give a-ketooxime ester ' . 
Through the process of oxidation we can compare the stability of 
isoxazoles with other heterocycles. Oxidation of heterocycles with potassium 
permanganate showed that under these reaction conditions the isoxazole ring is 
more stable than the furan ring but less stable than pyrazole and furazan ring as 
shown by (IV-V), (VI-VII), (VIII-IX). 
,0 . 
KMnO^ 
Acetone 
COOH 
( IV) ( V ) 
(VI ) 
KMnO. 
COOH 
(VII) 
HOOCCH2 
^o^ 
/V 
.N \^  -J 
KMn04 
HOOCCH2 .COOH 
// w 
(VIII) (IX) 
When benzo derivatives are oxidized they give less predictable results, 
e.g. treatment of substituted 2, 1-benzisoxazole ( X ) with nitrous acid or 
CrOs/AcOH give variety of ring opened products ( XI, XII, XIII, XIV, XV ) of 
higher oxidation state. The ratio of which depended on the amount of oxidant. 
R' 
+ ^ / 
NOH 
NO 
R' 
• N , 
+ 
^ / 
R' 
'NHNO; 
(XI ) (XII) (XIII) 
( X ) 
7 
R^  
N^O 
+ 
(XIV) ( X V ) 
When the reactivities of isoxazoles are compared with those of benzene 
ring and other 5-membered heterocycles in acid-catalyzed 
deuteriodeprotonation reactions , it shows that isoxazole is more reactive than 
benzene ring and isothiazole, and is less reactive than 1-methylpyrrole, furan, 
and thiophene. 
The lability of isoxazole nucleus towards nucleophiles and bases 
distinguishes this heterocycle from other azoles. Conditions under which ring 
cleavage occur vary and depend on the position and nature of the substituents. 
The reaction of 3-unsubstituted isoxazole with bases, leading to the ring opened 
products, has been known for more than 90 years and is widely used for 
organic synthesis '^ °^' ' \ In general the stability of isoxazole ring decreases as 
the electron withdrawing properties of the substitutens become more 
pronoimced. 
It is neither possible nor required to cover the complete literature as this 
has become a very vast field, and more so because a number of reviews have 
appeared dealing with the chemistry of isoxazoles and related compounds^'^ ''^ . 
However this study includes only a few relevant interesting examples of 
isoxazoles reported, related to our work in progress. 
Benzisoxazole is a comparatively new nucleus, and has two alternative 
names 1, 2-benzisoxazoles ( XVI) and 2, 1-benzisoxazoles ( XVII). Most of 
its properties are similar to those of isoxazoles. 
(XVI) ( XVII) 
The first reported *"*' ^^  synthesis of the 1, 2-benzisoxazole nucleus was 
the preparation of 3-phenyl-1, 2-benzisoxazole ( XIX ) from o-
bromobenzophenone oxime (XVIII) in 1892, and this method was extended to 
the preparation of a large number of derivatives. 2, 1-Benzisoxazoles was 
obtained as a reduction product of o-nitrobenzaldehyde with tin and 
hydrochloric acid '^ . In general benzisoxazoles behave as substituted 
isoxazoles. 
Ph 
•NOH A 
( XVIII) (XIX) 
The next important contribution to the chemistry of isoxazoles was 
reported in 1946 by the formation of isoxazoles from nitrile A'- oxides and 
unsaturated compounds. This type of reaction was later classified by Huisgen '^  
as a typical 1, 3-dipolar cycloaddition and was shown to occur not only with 
alkenes and alkynes but also with many other types of unsaturated systems. 
The reaction of phenylacetylene ( XXI ) with benzonitrile-A -^oxide 
(XX) in carbon tetrachloride at 25°C gave 3, 5-diphenylisoxazole XXII in 90% 
yield ^ ^ 
Ph : = N O + H C ^ Ph CCL 
25°C 
( XX ) ( XXI) (XXII) 
The synthesis of 3, 5-disubstituted isoxazoles was achieved through the 
1, 3-dipolar cycloaddition of nitrile oxides with 1, 1-disubstituted 
bromoalkenes ( XXIII ). The substituted bromoalkenes function as alkyne 
synthons which were used to construct 5, 5-disubstituted bromoisoxazoline 
intermediate ( XXIV ) that aromatize to the analogous isoxazoles ( XXV ) 
through the loss of hydrogen bromide *^ . 
X. 
.Br 
A}H 
RTT-
(C2H5)3N,CH2Cl2 
( XXIII ) ( XXIV ) 
X=C02CH3, C(0)CH3, SOjPh, S(0)Ph 
R=H, 2,6-diCl, 4-OCH, 
(XXV) 
A 1, 3-dipolar cycloaddition of phenyl vinylic selenide ( XXVI ) to 
nitrile oxides and subsequent oxidation-elimination furnished 3-substituted 
20 isoxazoles (XXVII) with good yields in a one-pot, two-step transformation 
PhSe 
1 eq. NCS 
;e ^ ^ HON" ^ R -FTTTTTTT^T 
XXVI 
CHCl3r.t,12h 
PhSe 
N R ^ N 
SB 
O o 
o" J" 
o -^^  
r 
N R 
(XXVII) 
A mixture of 3 and 5-substituted isoxazoles ( XXIX ) can be easily 
obtained from the reaction of steroidal yS-ketoaldehyde ( XXVIII ) with 
hydroxylamine hydrochloride in acetic acid where as in sodium acetate buffer 
the reaction exclusively gave 5-substituted isomer '^ . 
(XXVIII) 
o. 
H 
\^^ ° 
NH2QH.HCI 
Ac OH 
+ < 
(XXIX) 
Reaction of a,)5-alkynic nitrile (XXX) with hydroxyl amine gave the 5-
amino isoxazole ( XXXI) where as in the presence of sodium hydroxide gave 
3-amino isoxazole (XXXII) ^ .^ 
R C ^ C — C N 
XXX 
xxxn 
Reaction of the a,yS-alkynic ester( XXXIII) with hydroxylamine result 
in the regiospesific formation of 5-isoxazolone ( XXXIV ) where as in the 
presence of sodium hydroxide only the 3-hydroxy isoxazole ( XXXVI ) was 
obtained. In the later reaction alkynic hydroxamic acids XXXV was thought to 
be intermediate 
R 
N, 
/ / 
0 
0 
XXXIV 
OH 
JRC^CCONHOH) ^^Q^I 
XXXV 
o 
XXXVI 
When a-bromoenone (XXXVII) was treated with hydroxylamine 
hydrochloride in ethanol in presence of potassium carbonate it gives 3-alkyl-5-
phenyl isoxazole ( XXXVIII). On the other hand when sodium ethoxide was 
used as the base imder similar condition gives 5-alkyl-3-phenyl isoxazole 
(XXXIX )^^'^^ 
10 
NH20H.HC1 
K2CO3 
( XXXVIII) ( XXXVII) 
NH20H.HC1 
NaOEt 
(XXXIX) 
3,5-Disubstituted isoxazoles ( XLI ) are regioselectively obtained in 
good yields by a mild and convenient one-pot, three-step procedure utilizing a 
copper(I)-catalyzed cycloaddition reaction between in situ generated nitrile 
oxides and terminal acetylenes. This corresponding nitrile oxide can be 
obtained by reacting hydroxylamine hydrochloride in the presence of NaOH 
and TsN(Cl)Na-3H20 with aldehyde (XL) ^^ 
(XL) 
LOS eq. H2NOH.HCI, LOS eq. NaOH 
/-BuOH/HjO (LI), r.t., 30 min (TLC) 
LOS eq. TsN(Cl)Na.3H20 
LOS eq. ^ - R , 3 mol-% CUSO4 
3.7mol-%Cu, r.t.,6h 
(XLI) 
Dunstan and Dymond ^^  observed that primary nitro alkane of more 
than one carbon atom in the presence of inorganic bases form trialkyl 
isoxazoles and significant amount of corresponding nitriles . About 50 years 
later a study of the formation of trialkyl isoxazole in the condensation of 
primary nitro alkane under the influence of basic reagents was carried out ^^ . 
Primary nitro alkanes ( XLII ) when heated with organic bases ( such as 
diethylamine , n-propylamine and n-butylamine) gave dioxime ( XLIII) of the 
11 
1,3-diketone (RCOCHRCOR) in good yield (37-57%) except for one from 
nitro ethane (15%) on boiling with dilute acid each of these dioximes yielded 
trialkyl isoxazole (XLIV) and hydroxylamine in quantitative yield. 
R — C = NOH 
I 
3RCH2NO2 • R—CH 
R — C ^ NOH 
(XLII) (XLIII ) ( XLIV) 
Heim observed that the reaction of two moles of phenyl nitroalkane 
and one mole of benzaldehyde in the presence of aliphatic amine gave cis and 
trans nitrostilbenes and three other products. One of the products was 
triphenylisoxazole. Kohler and Barret reinvestigated the reaction; they 
observed that the reaction of phenylnitro methane (XLV) and cis-a-
nitrostilbene (XLVI) in the presence of sodium methoxide gave isoxazoline-TV-
oxide (XLVII), which was readily converted into triphenylisoxazole (XLVIII) 
in aqueous alcoholic sodium hydroxide. 
(XLV) (XLVI) (XLVII) (XLVIII) 
12 
The dehydration of primary nitro compounds can be performed by bases 
in the presence of dipolarophiles. Among the organic bases examined, DABCO 
( 1,4-Diazabicyclo [ 2.2.2 ] octane ) gave the best results. The reaction is 
apphcable to activated nitro compounds ( XLIX ) and to phenyhiitromethane 
which affords isoxazoles ( L ) derivatives in higher yields compared with those 
of other methods. The reaction, however, is not compatible with unsubstituted 
nitro alkanes 30 
2.5 eq 
+ •Ph 
0.5 eg. DABCO 
CHCI3 *" 
60 C, 20-80 h Ph' 
(XLIX) 
R: R CO, PhS04, Ph 
( L ) 
When an ethanol solution of the ( LI ) (a) or (b) or a mixture of (a,b) 
oxime was heated with a catalytic amount of hydrochloric acid only one 
isoxazole (LII) was formed. 
(L I ) 
R. 
NOH 
2N HCL EtOH, 
A ' I) 
(LII) 
13 
R= 
^ ^ ^ ' 
/"A 
The above isoxazole synthesis was explained in terms of neighboring 
group participation of ortho nitrogen atom of the heterocycUc ring in the 
dehydration step. Cyclodehydration of 50/50 mixture of the oxime (a,b) with 
concentrated sulfuric acid gave approximately equal amount of isomeric 
isoxazole 31 
Reaction of hydroxylamine hydrochloride with aryltrifluoromethyl-P-
diketones (LIII) affords corresponding 5-hydroxy-5-trifluoromethyl-A -
isoxazolines (LIV) which, upon dehydration, yield corresponding 5-
trifluoromethyl-isoxazoles (LV) ^^ . 
( LIII) 
14 
(LIV) 
N O 
(LV) 
A series of 4-alkyl-5-aminoisoxazoles ( LVII) have been synthesized in 
high yield by nucleophilic addition of lithiated alkyl nitriles to a-chlorooximes 
(LVI)^^ 
+ R' 
R' "CI 
4 eq. t BuLi 
CN ^^ 
-78°C, 15min 
( LVI ) ( LVII ) 
R: AT, alkyl 
I 
R: alkyl, benzyl, Ar 
Isoxazoles can also be obtained from isoxazolines as A^-isoxazoline are 
readily available from the 1,3-dipolar cycloaddition of nitrile-TV-oxide with 
alkenes and from the condensation reaction of the enones with hydroxylamine. 
Therefore methods of conversion of A^-isoxazolines into isoxazoles are of 
particular interest and of synthetic importance. Very recently, it has been 
reported that the dehydrogenation of A^-isoxazoline ( LVIII ) with 2, 3-
dichloro-5, 6-dicyano 1,4-benzoquinone (DDQ) gives isoxazoles ( LIX ) in 
90% yield ^^ 
Pr Pr 
\\ DDQ, A 
Me(CH2)5 ^ / N -^^  • Me(CH2)5 ^ ^ N 
O O 
( LVIII ) ( LIX ) 
15 
The ring contraction of condensed-4-pyrones continues to play a useful 
role, particularly in the synthesis of steroidal isoxazole ^^ ' ^^ . Reaction of 
hydroxylamine with 2-substituted chromone ( LX) where R= Me or Ph gave 
corresponding 5-(o-hydroxy phenyl) isoxazole (LXI) ^^ . 
XX 
(LX) (LXI) 
The reaction of 2,4,6,-triphenyl pyrylium salts ( LXII ) with 
hydroxylamine in aqueous ethanol gave monoxime which on heating 
isomerized readily to isoxazoline, in hot 70% per chloric acid the isoxazoline 
was converted into 3,5-diphenylisoxazole ( LXIII ) with the elimination of 
acetophenone 38 
r ^ ^ ^ 
.+ H2NOH -H A 
HClOd 70% 
Ph 
^ 1 -
- • N J> Ph 
O 
( LXII) (LXIII) 
16 
Ring opening reaction of 5-substituted isoxazole results in the formation 
of other hetero cycles. In presence of ammonia 5-methylisoxazole ( LXIV ) is 
partly converted into cyanoacetoneimine ( LXV ) and when refluxed with 
phenylhydrazine it yielded the 5-aminopyrazole ( LXVII ) through the 
intermediate cyanoacetone (LXVI) .^ 
LXIV 
MeC(=NH)CH2CN 
LXV 
MeCOCHjCN 
(LXVI) 
Me 
N 
Ph 
( LXVII) 
17 
DISCUSSION 
The manifold biological and physiological activities associated with 
steroidal isoxazoles have drawn the attention of chemist toward their synthesis. 
Substituted isoxazoles have been reported to possess' biological activities such 
as anti-microbial, anti-cancer, anti-allergic etc. Motivated by these biological 
and therapeutic properties, the synthesis of isoxazoles has been reported '^ ^^ . 
As an extension to this work, an attempt to synthesize hitherto unknown 
steroidal isoxazole has been made using steroidal nucleus. 
The structure of the product is established on the basis of elemental 
analysis, spectral properties (infra red spectroscopy and mass spectrometry). 
18 
For the preparation of the compound (LXIX), the required 3p-acetoxy-4-
en-6-one (LXVIII) ^^  derived from 3p-acetoxy-5a-bromocholestan-6-one ^^  is 
in turn easily accessible from 3P-acetoxy-5a-cholestan-6-one '^ '^  by the process 
of bromination. 
Reaction of 3B-Acetoxvcholest-4-en-6-one (LXVIII) with hydroxylamine 
hydrochloride gave 3B-hvdroxvcholest-5-eno[4,6-c,dlisoxazoie (LXIX). 
3P-Acetoxycholest-4-en-6-one (0.5g, 1.13mmol) (LXVIII) was allowed 
to react with hydroxylamine hydrochloride in alkaline medium under 
conditions described '*^  which resulted in the formation of a single pure 
compound m.p. 121-124°C. This compound can best be characterized as 3p-
hydroxycholest-5-eno [4, 6-c, d]isoxazole (LXIX) with the available data . 
AoO 
N O 
(LXVIII) (LXIX) 
19 
Characterization of the compound tn.p. = 121-124° C; 3B-hvdroxvcholest-
5-eno[4,6-c,d1isoxazole (LXIX). 
The compound obtained in its IR spectrum showed strong band at 3400 
cm' and the band around 1735 cm' was absent, this indicated that under the 
conditions the acetate group in (LXVIII) has under gone hydrolysis ''^ ' '^^ 
yielding the hydroxyl function at one or the other stage during the course of 
reaction. Further the elemental analysis also corresponds to the molecular 
formula C27H43NO2 supporting the absence of acetate and presence of hydroxyl 
group along with isoxazole moiety. The IR bands at 1653, 1462 and 1068 cm' 
can be accounted for C=C, C=N and C-0 of the isoxazole moiety. 
Characteristic ring stretching vibrations at 1600-1350 and 1300-1200 cm' 
correspond to isoxazole ring. 
The Mass (FAB) spectrum of the compound shows the molecular ion 
peak at m/z = 413 with some fragment ions of common fragmentations. 
Thus on the basis of above discussion the compound can best be 
characterized as 3p-hydroxycholest-5-eno [4, 6-c, d] isoxazole (LXIX). 
20 
EXPERIMENTAL 
All melting points reported are uncorrected. The IR spectra were 
determined in KBr / Nujol with Perkin Elmer 1600 FTIR spectrophotometer. 
The mass spectra were run on a Jeol SX-102 (FAB) spectrometer. 
Thin layer chromatographic (TLC) plates were coated with the slurry of 
(silica gel G and ethanol) and dried. Iodine / 20% perchloric acid is used as 
visualizing agent. Light petroleum refers to a fraction of b.p. 60 -80° and ether 
refers to diethyl ether. Sodium sulphate (anhydrous) was used as the drying 
agent. 
3B-Acetoxvcholest-S-ene ; 
A mixture of cholesterol (100 g ), pyridine (150 ml ) and acetic 
anhydride (100 ml) was heated on a water bath for 2 hours. The reaction 
mixture was poured into ice-cooled water and the solid thus obtained was 
filtered under suction, washed thoroughly with water and air dried. 
Recrystallization of the crude product from acetone gave 3p-acetoxycholest-5-
ene (95 g), m.p. 113-114° C (reported "V.p. 115-116°C). 
3B-Acetoxv-6-nitrocholest-S-ene; 
To a cooled mixture of cholesteryl acetate (10 g) and nitric acid (250 ml; 
d, 1.4) was added sodium nitrite (lo g), (portion wise) with constant stirring 
over a period of about 45 minutes. After complete addition of sodium nitrite 
21 
stirring was continued for additional 2 hours and then cold water (350 ml) was 
added to the reaction mixture. The solid material thus separated was extracted 
with ether and the ethereal layer was washed with water, sodium bicarbonate 
solution (10%) and finally with water and dried over anhydrous sodium 
sulphate. Removal of the solvent gave an oil which was crystallized from 
methanol to give 3P-acetoxy-6-nitropcholest-5-ene (7.5 g), m.p. 102° 
(reported^^ m.p. 103-104° C). 
3p-Acetoxv-5a-cholestan-6-one; 
A mixture of 3P-acetoxy-6-nitrocholest-5-ene (10 g), acetic acid (200 
ml), zinc dust (20 g) and water 20 ml was heated under reflux for 4 hours. Zinc 
dust was removed by filtration and the filtrate was diluted with large excess of 
water. Usual work up of the reaction mixture afforded the Ketone, which was 
crystallized from methanol (6.7 g), m.p. 125-126°C (reported "^^ m.p. 127-
128°C). 
3B-Acetoxv-5a-bromocholestan-6-one; 
3p-Acetoxy-5a-cholestan-6-one (8.0 g) was mixed with acetic acid (18.2 
ml) and ether (91ml) and cooled to 0°, bromine solution [(4.19g) bromine in 58 
ml acetic acid] was added gradually. Few drops of hydrobromic acid (48%) 
were added to catalyze the reaction. The desired bromo compound thus 
obtained was filtered, recrystallized from chloroform-ether (4.1 g). m.p. = 162-
164° C (reported ^^m.p.= 162° C) 
22 
3B-Acetoxvcholest-4-en-6-one: 
A mixture of 3p-acetoxy-5a-bromocholestan-6-one (4.0 g) and pyridine 
(40 ml) was heated under reflux on an oil bath for about 6-8 hours. Under 
anhydrous condition, then it was poured into ice cooled water, acidified with 
dilute hydrochloric acid and extracted with ether. The ethereal layer was 
washed successively with water , dilute hydrochloric acid, sodium bicarbonate 
solution (10%) and finally with water and dried. Removal of solvent provided 
on oil which was crystallized from methanol to give ketone, m.p. = 104-106° 
(reported ^ ^m.p.= 110°). 
Reaction of 3B-Acetoxvcholest-4-en-6-one (LXVIII) with hvdroxylamine 
hydrochloride gave 3B-hvdroxvcholest-5-eno[4,6-c,dlisoxazole (LXIX). 
A mixture of 3P-Acetoxycholest-4-en-6-one (0.5g, l.lSmmol), 
hydroxylamine hydrochloride (800 mg) and potassium hydroxide (800 mg) was 
dissolved in ethanol and was refluxed for 4-5 hours .The reaction mixture was 
then neutralized with acetic acid and the whole content was poured into ice 
cold water (30 ml), where upon a pale brown semi solid was obtained. The 
organic compound was extracted with ether, the ethereal layer washed with 
water, dilute hydrochloric acid, sodium bicarbonate and finally with water and 
air dried. Removal of solvent gave oil, which was recrystallized from methanol 
as needles m.p. = 121°-124°C. 
23 
Analysis found C, 78.45 H, 10.41 N,3.38 
C27H43NO2 requires: C, 78.46 H, 10.42 N, 3.39 
IR : Un,ax 1653 (>C=C<), 1462 (>C-N), 1068 (C-0), 
3400 cm-^  (-0H). At 1600-1350 and 1300-1200 
cm'' (isoxazole moiety). 
Mass m/z413. 
24 
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MAPTEE - TlfO 
SYNTHESIS OF STEROIDAL 
ISOXAZOLINE 
THEORITICAL 
Heterocyclic 5-membered ring having an oxygen atom next to nitrogen 
atom with one double bond are the isoxazoline rings. The derivatives of these 
rings with substituents at carbons are called isoxazolines. 
The three different possible isoxazoline rings according to the position 
of double bond are 2-isoxazoline (1), 3-isoxazoline (II), and 4-isoxazoline (III). 
= \ o 
(I) (II) (III) 
Among the three 2-isoxazoline (I) and their derivatives are the most 
common and much work has been reported for the synthesis and reaction of 2-
isoxazolines. 
3-isoxazoline (II) consist a small class of compounds and is 
characterized by an A -^alkyl moiety. Literature survey of 3-isoxazoline reveals 
that very little attention has been paid to the synthesis and reaction of 3-
isoxazolines as compared to 2-isoxazolines. 
29 
4-isoxazoline (III) is also a relatively small class of compounds and is 
represented by 2H- or 2-alkyl members. Very little work has been reported for 
the preparation and reaction of 4-isoxazolines. However this study includes 
only a few relevant interesting examples of isoxazolines reported. 
After a considerable span of time, much attention has been paid by a 
number of organic chemists toward the synthesis of several isoxazoline. The 
compounds containing isoxazoline ring system can be synthesized by different 
routes and summarized only by important examples as below: 
The preparation of the first isoxazoline, 3, 5-diphenyl-2-isoxazoline 
fi-om the reaction of ^-chloro-)5-phenyl propiophenone with hydroxyl amine 
was reported in 1895 \ 
The 2-isoxazoline ring system undergoes a variety of reactions 
including reductive ring opening , oxidative ring rupture and oxidation to 
isoxazoles .^ Photolytic and acid, base reactivities have also been reported ^ . 
The photolysis in general produced oxazoles and a variety of other 
products including aminochalcones, nitriles, aldehydes, and chalcone oximes. 
A number of photolytic intermediates have been reported '^ ^ , represented by 
(IV), (V), (VI). 
30 
HN Ph^ O 
(IV) 
P h ^ ^ ^ O 
(V) 
\ 
N Ph 
Ph 
NO 
(VI) 
Isoxazolines undergo rearrangement to give other heterocycles. For 
example the base catalysed reaction of isoxazoline (VII) resulted in a major 
rearrangement to give the triazole (VIII)''. 
N=NPh 
CH2CI2 
loot:. Base 
/ / \ \ 
N / N 
N 
(VIII) 
They also undergo displacement reactions by variety of nucleuphiles 
including thiolate, cyanide and azideions, ammonia, and hydride ions. 3-
substituted 2-isoxazoline (IX) converted into (X) after displacement. The 
reaction is shown as an addition-elimination process '^ .^ 
'X 'Nu 
^ '^ .N 
Nu 
y ^^T~ .N 0 
(IX) 
y 0 
(X) 
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Isoxazoline undergoes reductive ring cleavage as catalytic reduction of 
2-methyl-3-phenyl-3-isoxazoline (XI) produced P-hydroxypropiophenone 
(XII) 10 
O / 
'Ph 
N Me 
(XI) 
o 
Hz/Ni 
(XII) 
Substituted isoxazoline also undergo ring cleavage for example 
substituted 4-isoxazolines (XIII) on warming to room temperature gave (XIV). 
MeO,C 
MeO,C 
COjMe 
y N Me O 
(XIII) 
\ warm 
MeOoC CH 
COjMe 
\ 
C CHjCOjMe 
CHCOjMe 
(XIV) 
Heating of isoxazolines results in the formation of different 
heterocycles, for example heating of (XV) resulted in the formation of the 
pyrrole (XVI)''. 
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COsMe 
CHsCOsMe 
MeOjC 
A 
N ^Me 
(XV) 
COoMe 
While heating (XVII) produced oxazolines (XIX), via the aziridine 
intermediate (XVIII) 12, 13 
N Ph 
(XVII) (XVIII) (XIX) 
As isoxazoline has a very vast literature, it is not possible to cover the 
whole literature here. However, it is tried to present the few important studies 
of isoxazoline reported during the last few years related to our work in 
progress. 
The two major methods for the preparation of 2-isoxazoline are the 
reaction of a,^-imsaturated ketones with hydroxyl amines and the cycloaddition 
of nitrile oxides to alkenes. There are other methods for the preparation of 
isoxazolines which include reaction of yS-haloketones and hydroxyl amine, the 
reaction of ylides with nitrile oxides by activation of alkyl nitro compounds 
from isoxazoline N-oxide. 
33 
Isoxazoline was also obtained from a,P-unsatiirated ketone and 
hydroxyl amine hydrochloride, and it has been found to be highly complicated 
reaction which yields a variety of products depending on, among other 
conditions, the pH, concentration, temperature and solvent '^*. 
A number of reports show 2-isoxazolines as the primary or sole product 
from the reaction of a,P-unsaturated ketones by attack at the carbonyl carbon 
atom ^^ ' '^  or by the action of hydroxylamine on a,P-unsaturated ketone 
precursors ^^ ' ^^ . The reaction of chalcone (XX) with hydroxylamine in 
Pyridine-water gave 3, 5-diphenyl-2-isoxazoline (XXI) ^^ . 
II NHzOH-HCl Ph<| ^ P h 
PhCCH=CHPh HsO/Py ^^  O 
(XX) (XXI) 
Isoxazolines (XXIII) can also be obtained from the reaction of hydroxyl 
amine with the corresponding trichloro derivatives (XXII) under basic 
conditions only, while under acidic condition it gives rise to an oxazinone 
(XXIV) ^ °. 
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,Ph .NH^OHbase p,«cH=CHCC,, ^ ! M ! t a _ 0 ^ f ^ 
II O N 
0 N 
(XXIII) (XXII) (XXIV) 
The action of benzoylmethylylides (XXV) with nitrosyi chloride 
produced the two trans products (XXVI) 
PhC—CHSOMej 
21 
or 
i, NOCl 
PhC—CHAsPh. 
ii, AC2O 
(XXV) (XXVI) 
Aci-nitro esters (XXVII) when react with an alkene gives an 
intermediate isoxazolidine which is readily converted into 2-isoxazolines 
(XXVIII) ^ '^^ ^ 
o 
RCH= 
R 
OSiMea —11 ^ PhC. N 
HCl ^ O ^ 
(XXVII) (XXVIII) 
R- Me, MeOjC 
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Alkylnitro compounds (XXX) when treated with acetic anhydride and 
triethyl amine produced furoxans (XXXI). With an alkene present, 2-
isoxazolines (XXIX) are isolated ^ ''. 
MeOzC R O 
/ \\ -• RCH2NO2 • ^v ^ O 
M e O j C ^ .N Me02CCH=CHC02Me \ \ j 
^ R=Me,Ph R R 
(XXIX) (XXX) (XXXI) 
Reaction of alkenes (XXXII) with N2O4 in presence of CaO and 
oxygenated N-methylpyrrolidone results in the formation of 3-acyl isoxazolines 
(XXXIII) ^ ^ 
CaU / W 
R C H ^ C H R + N2O4 
O 
N 
Me 
. / 
w 
(XXXII) (XXXIII) 
Isoxazolines can also be obtained from oximes, displacable group at the 
P-position of oximes (XXXIV) cyclize in the presence of base to afford 2-
isoxazolines(XXXV)^'''^^ 
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Br NOH 
NaOH 
(XXXIV) (XXXV) 
Acid treatment or thermolysis of aziridinyl phenyl ketone oxime 
(XXXVl) generated a 2-isoxazoline (XXXVII) ^\ 
NOH 
-CPh 
Ph\ 
N 
R 
(XXXVI) 
H^ or 
A 
RNH^/-
Ph 
P h ^ .N 
(XXXVII) 
When the chalcone oxime (XXXVIII) was heated at 190°C the 2-
isoxazoline (XXXIX) was produced. Further heating at 280°C led to ring 
rupture, givmg benzonitrile and benzophenone (XL). Heating of (XLI) at 
130°C in H2SO4 produced a 2-isoxazoline (XLII) ^ '^^ ^ 
37 
PhCH=CHCPh jgQO^  
NOH 
(XXXVIII) 
Ph 
/ 
N 
\ 
P^h 
O 
(XXXIX) 
280°C PhCN + PhCOMe 
(XL) 
NOH 
II 
MeCCH^CMe2 
(XLI) 
130°C ^ 
H2SO4 
^^ f \ 
• / / 
(XLII) 
^Me2 
Isoxazolines (XLV) can also be obtained from nitrile oxides(XLIII), the 
use of nitrile oxides in the synthesis of hererocyclic compounds has also been 
reviewed ' Shvekhgeimer has studied the cycloaddition and concluded that 
the products are formed by a radical pathway (XLIV). The addition of 
dibenzoyl peroxide shortened the reaction time by 30-50% while radical 
inhibitors lengthened the reaction time 
t 
+ 
0" 
(XLIII) (XLIV) (XLV) 
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The addition of benzonitrile oxide (XLVII) to acrylic acid (XLVI) gave 
only the 4-carboxylic isoxazoline (XLVIII) 34 
CHj^CHCOsH + P h C ^ — O 
(XLVI) (XLVII) 
The reaction of benzonitrile oxide (XLVII) with diazomethane gave 3-
phenyl 2-isoxazoline (XLIX). Similar reaction with dimethylsulphonium 
methylylide also gave 3-phenyl-2-isoxazoline (XLIX) ' . 
P h C ^ N — O 
(XLVII) 
Et,0 
CH2N2 
Ph 
/ 
N, 
(XLIX) 
The reaction of vinyl bromides (L) with benzonitrile oxide (XLVII) 
yielded only an isoxazole (LII) and not a bromoisoxazoline (LI) 37 
39 
PhC^N—O + 
(XLVII) 
CH, 
(L) 
(LH) 
When compound (LIII), which contains alkene and alkyne moieties, was 
reacted with benzonitrile oxide, both an isoxazoline (LIV) and isoxazole (LV) 
were produced, with the former predominating ^^ . 
Ph 
Ph 
P h C ^ N — O . 
(LIII) (LIV) (LV) 
The addition of benzonitrile oxide to cyclooctatetraene (LVI) produced a 
monoadduct (LVII) which was induced to undergo valence tautomerism to 
produce a tricycloisoxazoline (LVIII) 
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P h C ^ ^ — 0 
Ph 
/ O 
Ph 
N N 
\ 
. - ^ ^ 
O' 
(LVI) (LVII) (LVIII) 
The reaction of arylnitrile oxides with 1, 1-diphenylallene (LIX) gave a 
mixture of 4-methylene-2-isoxazolines (LX) ''°''*\ 
Ph 
PK 
: C ^ C H , AiC^N—0 
(LIX) (LX) 
Acetonitrile oxide (LXII) was generated from 3, 4 - dimethyl fiiroxan 
oxide (LXI) by flash vacuum pyrolysis and trapped at - 40°C. Warming to 
room temperature in the presence of propene produced 3, 5-dimethyl-2-
isoxazoline (LXIII)'*^. 
Me Me 
// i 
^b 
i A 
ii -40°C 
Me C ^ N — 0 
\ 
-Me 
Me f 
N >Me 
0' 
(LXI) (LXII) (LXIII) 
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Vaughan and Spencer '^ ^ studied the reaction of ethoxycarbonylfulminic 
acid (LXIV) with styrene to produce 3-ethoxycarbonyl-5-phenyl-2-isoxazoline 
(LXVI) and concluded that a carbocation intermediate (LXV) was important . 
EtOzCC^^N—O EtOzCC^N—O 
<^^^^ Ph 
(LXIV) 
PhCH 
CH 2—C—COjEt . 
(LXV) 
Ph< 
CO.Et 
N 
O y 
(LXVI) 
Hutchinson '^ generated ethoxycarbonylfulminic acid in situ from ethyl 
chloroacetate (LXVIII) and NaN02 in DMF at 100°C which reacted with ethyl 
acrylate (LXVII) to produce 3,4-bis (ethoxycarbonyl)-2-isoxazoline (LXIX). 
CHj^CHCOjEt + ClCHjCOzEt NaNO, 
COjEt 
/ / 
COsEt 
DMF, 100°C b N 
(LXVII) (LXVIII) (LXDC) 
42 
Phenylsulfonylfulminic acid (LXX) reacted even with highly hindered 
alkenes such as tetramethylethylene to afford 3-phenylsulphonyl-2-isoxazoline 
(LXXI). The phenylsulfonyl group was easily displaced by a variety of 
nucleophiles such as (methoxide, cyanide and hydride) and form corresponding 
isoxazoline (LXXII) '*^ 
Y ^^ 9^2 Z _ Nu / 
(LXX) (LXXI) (LXXII) 
Nu = MeO, CN, H 
Chloro- or bromo-nitrile oxides (LXXIII) reacted with alkenic 
compounds (LXXIV) to produce 3-halo-2-isoxazolines (LXXV) '*^ ' '*^ . 
X 
XC^N—O + \ \ ^ N ^ R 
O' 
(LXXIII) (LXXIV) (LXXV) 
X = CI, Br 
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Isoxazolines (LXXVII) can also be synthesized by dehydration of 2-
alkyl-isoxazolidin-3-ols (LXXVI) 48 
OH 
Me .--•Ph Me Ph 
MejV ^ N Me -^^-^ ^ McjC ^ N Me 
^O O 
(LXXVI) (LXXVII) 
Isoxazolium salts (LXXVIII) that are unsubstituted at 5-position when 
reacted with phenybnagnesium halides gives 3-isoxazolines (LXXIX)'°. 
Ph Ph 
H ^ PhMgX 
Ph Ph 
PhV ^N—Me 
^N—Me \ X 
C104-
(LXXVIII) (LXXIX) 
Jurd '*^  reported the isolation of a 27/-3-isoxazoline (LXXXI) by the 
reaction of the flavylium salts (LXXX) with hydroxyl amine. Gentle heating of 
the material caused isomerization to the more stable 2-isoxazoline (LXXXII). 
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OMe 
NH2OH 
MeO OH 
OMe 
(LXXX) 
MeO OH 
(LXXXI) 
n^^^. 
\o/ 
>OMe 
(LXXXH) 
Reduction of isoxazolium salts results in the formation of 4-isoxazolines 
for example the NaBH4 reduction of the isoxazolium salts (LXXXIII) give rise 
to 4-isoxazolines (LXXXIV). And the addition of Grignard reagents to 
isoxazolium salts (LXXXV) containing a 5-substituent also produced 4-
isoxazoline (LXXXVl) °^' ^'. 
Ph 
0 
NaBH. 
Ph , Ph 
fj \ f/ \ /Me 
Ph' 
O 
X O BH, 
(LXXXIII) (LXXXIV) 
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Me Me Me 
ClO/ 
(LXXXV) (LXXXVI) 
Isoxazolines are also obtained from isoxazoles, for example the 
chlorination of 3, 5-dimethylisoxazole (LXXXVII) affords the 3, 4-dichloro-4-
isoxazolines (LXXXVIII) ^^ 
Me r 
Me n. ^^..n 
Me 
„/ HCO2H Me<«. NH 
0 \ Q X 
(LXXXVII) (LXXXVIII) 
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3-alkylpropargyl or 3-arylpropargyl hydroxylamines hydrochlorides 
(LXXXIX) were converted to 2-isoxazolines (XC) in good yields in refluxing 
methanol in the presence of K2CO3. Methods for 3-unsubstituted compounds 
and the direct transformation of an 0-propargyl phthalimide into 2-isoxazolines 
have been developed 
1 eq. K2CO3 
R = = 
NOH. HCl 
H 
MeOH 
reflux, 7.5 hrs 
(LXXXIX) (XC) 
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DISCUSSION 
In continuing efforts towards the synthesis of modified steroids, which 
are expected to be biologically active, the fusion of heterocycles to steroids 
often led to a change in physiological activities and the observation that 
isoxazoline constitute a class of compounds associated with wide spread 
popularity in the field of medicine and agriculture. Many of these, isoxazolines 
were found to possess antimicrobial, anti-inflammatory properties. Motivated 
by these biological and therapeutic properties, the synthesis of isoxazolines has 
been reported '^ ' ^^ . As an extension to this work, attempt to synthesize 
unknown steroidal isoxazoline has been made, using steroidal nucleus. 
The structures of the products are established on the basis of elemental 
analysis, spectral properties (IR spectroscopy and mass spectrometry). 
48 
The substrate used for the preparation of the compound is 3p-
acetoxycholest-5-en-7-one (XCI) '^* which is derived from 3^- acetoxycholest-
5-ene 55 
Reaction of 3B-Acetoxvcholest-5-en-7-one (XCI) with hydroxylamine 
hydrochloride gave 3B-hvdroxvcholest-6-eno[S,7-c,d1isoxa2oline (XCII). 
3P-Acetoxycholest-5-en -7-one (0.5g, 1.13mmol) (XCI) was allowed to 
react with hydroxylamine hydrochloride in alkaline medium under conditions 
described ^^  which resulting in the formation of a single pure compound m.p. 
200-202°C. The compound can best be characterized with the available data. 
(XCI) (XCII) 
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Characterization of the compound m.p. = 200-202°C; 3B-hvdroxvcholest-
6-eno [5, 7-c, dlisoxazoline (XCII). 
The compound obtained in its IR spectrum showed strong band at 3400 
cm"' and the band around 1735 cm"' was absent, this indicated that under the 
conditions the acetate group in (XCI) has under gone hydrolysis ^^ ' ^^  yielding 
the hydroxyl function at one or the other stage during the course of reaction. 
Further the elemental analysis also corresponds to the molecular formula 
C27H45NO2 supporting the absence of acetate and presence of hydroxyl group 
along with isoxazoline moiety. The IR bands at 1640, 1377, 1043 and 3289 cm" 
' can be accounted for C=C, C-N, C-0 and NH groups of the isoxazoline 
moiety. 
The Mass (FAB) spectrum of the compound shows the molecular ion 
peak at m/z = 415 with some fragment ions of common fragmentations. 
Thus on the basis of above discussion the compound can best be 
characterized as 3p-hydroxycholest-6-eno [5, 7-c, d]isoxazoline (XCll). 
50 
The substrate used for the preparation of the compound is 3p-
chlorocholest-5-en-7-one (XQU) ^^  which is easily accessible from 3p-
chlorocholest-5-ene 60 
Reaction of 3B-chlorocholest-5-en-7-one (XCIII) with hydroxylamine 
hydrochloride eave 3B-chlorocholest-6-eno [5, 7-c, dlisoxazoline (XCIV). 
3p-chlorocholest-5-en-7-one (0.5g, l.lSmmol) (XCIII) was allowed to 
react with hydroxylamine hydrochloride in alkaline medium under conditions 
described ^^  which resulting in the formation of a single pure compound m.p. 
184-186°C. The compound can best be characterized with the available data. 
(XCIII) (XCIV) 
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Characterization of the compound m.p. = 184-186°C; 3B-chlorocholest-6-
eno [5, 7-c, dlisoxazoline (XCIV). 
The compound obtained in its IR spectrmn showed band at 734 cm"' 
indicate the presence of C-Cl bond. The IR bands at 1616, 1379, 1092 and 
3308 cm'' can be accounted for C=C, C-N, C-0 and NH groups of the 
isoxazoline moiety. Further the elemental analysis also corresponds to the 
molecular formula C27H44NOCI supporting the presence of isoxazoline moiety. 
The Mass (FAB) spectrum of the compound shows the molecular ion peak at 
mJz = 435 with some fragment ions of common fragmentations. 
Thus on the basis of above discussion the compound can best be 
characterized as 3p-chlorocholest-6-eno [5, 7-c, d]isoxazoline (XCIV). 
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EXPERIMENTAL 
All melting points reported are uncorrected. The IR spectra were 
determined in KBr / Nujol with Perkin Elmer 1600 FTIR spectrophotometer. 
The mass spectra were run on a Jeol SX-102 (FAB) spectrometer. 
Thin layer chromatographic (TLC) plates were coated with the slurry of 
(silica gel G and ethanol) . Iodine / 20% perchloric acid is used as visualizing 
agent. Light petroleum refers to a fraction of b.p. 60 -80° and ether refers to 
diethyl ether. Sodium sulphate (anhydrous) was used as the drying agent. 
3B-Acetoxvcholest-5-ene; 
A mixture of cholesterol (100 g ), pyridine (150 ml ) and acetic 
anhydride (100 ml) was heated on a water bath for 2 hours. The reaction 
mixture was poured into ice-cooled water and the solid thus obtained was 
filtered under suction, washed thoroughly with water and air dried. 
Recrystallization of the crude product from acetone gave 3P-acetoxycholest-5-
ene (95 g), m.p. 113-114° (reported "m.p. 115-116°). 
3B-Acetoxvcholest-5-en-7-one; 
To a solution of 3p-acetoxycholest-5-ene (8 g) in carbon tetra-chloride, 
acetic acid (30 ml) and acetic anhydride (10 ml) was added at 0° to the solution 
of tert-butyl chromate [from tert-butyl alcohol (60 ml) chromium tri oxide (20 
g), acetic acid (84 ml) and acetic anhydride (10 ml)]. The reaction mixture was 
heated under reflux for four hours and then it was diluted with cold water. The 
53 
organic layer was washed with water, sodium bi carbonate solution (5%) and 
again with water and dried over anhydrous sodium sulphate. Evaporation of the 
solvent under reduced pressure gave oil which was crystallized from methanol 
to give the ketone (3.5 g), m.p.=156°C (reported^''m.p.=156-158°). 
Reaction of 3B-Acetoxycholest-5-en-7-one (XCI) with hydroxylamine 
hydrochloride gave 3B-hvdroxvcholest-6-eno[5.7-c.dlisoxazoline (XCII). 
A mixture of 3P-Acetoxycholest-5-en-7-one (0.5g, l.lSmmol), 
hydroxylamine hydrochloride (800 mg) and potassium hydroxide (800 mg) was 
dissolved in ethanol and was refluxed for 5 hours monitered by TLC. When the 
reaction was complete the reaction mixture was neutralized with acetic acid 
and the whole content was poured into ice cold water (30 ml), where upon a 
pale brown semi solid was obtained. The organic compound was extracted with 
ether, the ethereal layer washed with water, dilute hydrochloric acid, sodium 
bicarbonate and finally with water and dried over sodium sulphate (anhydrous). 
Removal of solvent gave oil, which was recrystallized from methanol as 
needles m.p. = 200-202°C. 
Analysis found C, 78.07 H, 10.62 N, 3.38 
C27H45NO2 requires : C, 78.06 H, 10.60 N, 3.37 
IR : Un,ax 1640 (>C=C<), 1377 (C-N), 1043 (C-0), 
3289 (NH), 3400 cm"^  (-0H). 
Mass m/z 415. 
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3B-Chlorocholest-5-ene: 
Freshly purified thionyl chloride (75 ml) was added gradually to 
cholesterol (100 g) at room temperature. A vigorous reaction ensued with 
evolution of gaseous products. When the reaction slackened, the reaction 
mixture was, gently heated at a temperature of 50-60° on a water bath for one 
hour, and then poured into cold water with constant stirring. The yellow solid 
thus obtained was filtered under suction, washed several times with cold water 
and air dried. Recrystallization from acetone gave 3P-chlorocholest-5-ene 
(94 g), m.p. 95 % (reported °^ m.p. 96-97°). 
3B-ChIorocholest-S-en-7-one: 
To a solution of 3P-Chlorocholest-5-ene (8 g) in carbon tetra-chloride, 
acetic acid (30 ml) and acetic anhydride (10 ml) was added at 0° to the solution 
of tert-butyl chromate [from tert-butyl alcohol (60 ml) chromium tri oxide 
(20 g), acetic acid (84 ml) and acetic anhydride (10 ml)]. The reaction mixture 
was heated under reflux for four hours and then it was diluted with cold water. 
The organic layer was washed with water, sodium bi carbonate solution (5%) 
and again with water and dried over anhydrous sodium sulphate. Evaporation 
of the solvent imder reduced pressure gave oil which was crystallized from 
methanol to give the ketone (3.5 g), m.p.= 145°, (reported ^^m.p.= 145°). 
\ . 
-3^ M(5''^ -
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Reaction of 3B-Chlorocholest-5-en-7-one (XCIII) with hydroxylamine 
hydrochloride gave 3B-chlorocholest-6-eno[S,7-c,d1isoxazoline (XCIV) 
A mixture of 3P-Chlorocholest-5-en-7-one (0.5g, l.lSmmol), 
hydroxylamine hydrochloride (800 mg) and potassium hydroxide (800 mg) was 
dissolved in ethanol and was refluxed for 4-5 hours, the reaction monitored by 
TLC. When the reaction was complete the reaction mixture was neutralized 
with acetic acid and the whole content was poured into ice cold water (30 ml), 
where upon a pale brown semi solid was obtained, followed by the work up as 
described earlier. Removal of solvent gave an oil, which was recrystallized 
from methanol as needles m.p.= 184-186°C. 
Analysis found C, 74.48 H, 10.11 N, 3.21 
C27H44NOCI requires : C, 74.46 H, 10.10 N, 3.22 
IR Dmax 1616 (>C=C<), 1379 (C-N), 1092 (C-0), 
734 (C-Cl), 3308 (NH) cm^ ^ 
Mass m/z 435. 
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